Different substrates were prepared in the aim of trying to expand the synthetic utility of the RCEYM reactions (Scheme 1).
Unfortunately, any attempt to obtain five-membered lactams from precursors 41a-b and substrates as 43a-b via RCEYM resulted in the recovery of the starting material after the reaction (Figure 1 ). It is well-known that the presence of basic functional groups in the metathesis reaction reduces the catalyst efficiency. Previous reports by Alper and coworkers put in evidence an enhanced reactivity of similar substrates by adding Ti(O-i-Pr) 4 as cocatalyst to the reaction mixture [1a] or by using an ethylene atmosphere. [1b] Alternatively, in a recent synthetic approach of (+)-lysergic acid a ring-closing metathesis procedure was carried out using Grubbs second-generation catalyst in the presence of protic acid p-TsOH. [1c] We are planning in the next future to apply the use of these variants for a revisited screening of the reactivity of substrates 41a-b and 43a-b. Figure 1 . Precursors 41a-b and 43a-b
In the last few years, both the "ene-then-yne" and "yne-then-ene" pathways have been postulated to explain the mechanism of Ru-catalyzed RCEYM, for which several point still remain unclear. While considering recent theoretical studies, [2] the unreactivity of substrate 41a-b and 43a-b seem to suggest that our metathesis reactions may proceed with a preference for the so-called "ene-then-yne mechanistic pathway", even though the 'yne-then-ene pathway' cannot unequivocally be ruled out.
Representative procedure for the Claisen rearrangement (RP1). Synthesis of 2-allylaniline (2a)
. NAllylaniline 1a (2 g, 15 mmol) was dissolved in p-xylene (15 mL) at 0 °C, under nitrogen atmosphere. BF 3 . Et 2 O (2.34 g, 16.5 mmol) was added and the solution was heated at 140 °C for 24h. After dilution with ether (30 mL), the mixture was washed with a saturated NaHCO 3 solution (3 x 50 mL) and the aqueous phase was further extracted with ether (3 x 40 mL). The combined organic layers were washed with brine (2 x 40 mL), dried over anhydrous Na 2 SO 4 , then concentrated in vacuo. The reaction residue was purified by silica gel chromatography (AcOEt:hexane, 2:8) affording the desired product as a yellow oil (1.28 g, 9.6 mmol, 64% yield). 1 
. The spectral data for this compound correspond to previously reported data. [3] Synthesis of 2-allyl-4-methylaniline (2b). Compound 2b was synthesized, following the RP1, from N-allyl-4-methylaniline (2.21 g, 15 mmol) 1b and was isolated (AcOEt:hexane, 2:8, 1.5 g, 10.2 mmol, 68% yield) as a yellow oil. 1 The spectral data for this compound correspond to previously reported data.
[3]
Synthesis of 2-allyl-4-chloroaniline (2c).
Compound 2c was synthesized, following the RP1, from N-allyl-4-chloroaniline (2.50 g, 15 mmol) 1c and was isolated (AcOEt:hexane, 3:7, 1.1 g, 6.6 mmol, 44% yield) as a yellow oil. 1 H NMR: 7.01 (s, 1H), 6 .99 (d, J = 6.9 Hz, 1H), 6 .56 (d, J = 6.6 Hz, 1H), 3 135.2 (CH), 130.0 (CH), 127.5 (C), 125.9 (CH), 123.4 (C), 117.1 (CH), 117.0 (CH 2 ), 36.3 (CH 2 ). The spectral data for this compound correspond to previously reported data. [3] Synthesis of 2-allyl- 4-methoxyaniline (2d) . Compound 2d was synthesized, following the RP1, from N-allyl-4-methoxyaniline (2.45 g, 15 mmol) 1d and was isolated (AcOEt:hexane, 2:8, 1.59 g, 9.75 mmol. 65% yield) as a yellow oil. 1 H NMR: 6.65 6.54 (m, 3H), 5.99 5.85 (m, 1H), 5.12 5.04 (m, 2H), 3.71 (s, 3H), 3 .35 (bs, 2H), 3 .26 (d, J = 6.2 Hz, 2H). 13 C NMR: 153.7 (C), 138.6 (C), 135.9
(CH), 125.9 (C), 117.1 (CH), 116.9 (CH), 116.1 (CH 2 ), 112.8 (CH), 55.9 (CH 3 ), 36.7 (CH 2 ). The spectral data for this compound correspond to previously reported data. [3] 
Representative procedure for alkylation reactions (RP2). Synthesis of 2-allyl-N-(prop-2-ynyl)aniline (3a)
. 2-Allylaniline 2a (1.28 g, 9.60 mmol) was dissolved in DMF (15 mL) at room temperature and K 2 CO 3 (2.6 g, 19.0 mmol) was added. The mixture was stirred for 15 min then propargyl bromide (1.1 g, 0.8 mL, 9.6 mmol) was added. The solution was warmed at 70 °C and stirred for an additional 24h. At the end of the reaction, the mixture was washed with water (60 mL) and the aqueous phase was extracted with ether (3 x 40 mL). The combined organic layers were washed with brine (2 x 40 mL), dried over anhydrous Na 2 SO 4 , then concentrated in vacuo. The reaction residue was purified by silica gel chromatography (AcOEt:hexane, 1:9) affording the desired product as a yellow oil (723 mg, 4 
Synthesis of 2-allyl-4-methyl-N-(prop-2-ynyl)aniline (3b

Synthesis of 2-allyl-4-chloro-N-(prop-2-ynyl)aniline (3c).
Compound 3c was synthesized, following the RP2, from substrate 2c (1.6 g, 9.60 mmol)and was isolated (AcOEt:hexane, 1:9, 1 g, 4.9 mmol, 51% yield) as a yellow oil IR ( 
Synthesis of ethyl 2-allylphenyl(prop-2-ynyl)carbamate (4a)
. 2-Allyl-N-(prop-2-ynyl)aniline 3a (0.3 g, 1.8 mmol) was dissolved in THF (15 mL) at room temperature, under nitrogen atmosphere. Pyridine (0.15 g, 0.15 mL, 1.9 mmol) and ethyl chloroformate (0.29 g, 0.25 mL, 2.6 mmol) were added and the solution was stirred overnight. At the end of the reaction, the mixture was washed with 1M HCl (20 mL) and the aqueous phase was extracted with ether (3 x 20 mL). The combined organic layers were treated with a saturated NaHCO 3 solution (3 x 30 mL) and brine (2 x 30 mL), dried over anhydrous Na 2 SO 4 , then concentrated in vacuo. The reaction residue was purified by silica gel chromatography (AcOEt:hexane, 2:8) affording the desired product as a yellow oil (372 mg, 1.53 mmol, 85% yield 
Synthesis of N-(2-allylphenyl)-4-methyl-N-(prop-2-ynyl)benzenesulfonamide (4b).
2-allyl-N-(prop-2-ynyl)aniline 3a (0.3 g, 1.8 mmol) was dissolved in pyridine (10 mL) at room temperature, under nitrogen atmosphere. Tosyl chloride (0.67 g, 3.9 mmol) was added and the solution was stirred overnight. At the end of the reaction, the mixture was washed with 1M HCl (40 mL) and the aqueous phase was extracted with ether (3 x 20 mL). The combined organic layers were treated with a saturated NaHCO 3 solution (3 x 30 mL) and brine (2 x 30 mL), dried over anhydrous Na 2 SO 4 , then concentrated in vacuo. The reaction residue was purified by silica gel chromatography (AcOEt:hexane, 2:8) affording the desired product as a colorless oil (240 mg, 0.74 mmol, 41% yield 
Synthesis of N-(2-allylphenyl)-N-(prop-2-ynyl)benzamide (4c)
. 2-Allyl-N-(prop-2-ynyl)aniline 3a (0.3g, 1.8mmol) was dissolved in THF (15mL) at room temperature, under nitrogen atmosphere. Pyridine (0.15g, 0.15mL, 1.9mmol) and benzoyl chloride (0.37g, 0.30mL, 2.6mmol) were added and the solution was stirred overnight. At the end of the reaction, the mixture was washed with 1M HCl (20mL) and the aqueous phase was extracted with ether (3 x 20mL). The combined organic layers were treated with a saturated NaHCO 3 solution (3 x 30mL) and brine (2 x 30 mL), dried over anhydrous Na 2 SO 4 
Representative procedure for the acylation reactions (RP3). Synthesis of N-(2-allylphenyl)-N-(prop-2-ynyl)acrylamide (4g)
. 2-Allyl-N-(prop-2-ynyl)aniline 3a (0.3 g, 1.8 mmol) was dissolved in CH 2 Cl 2 (10 mL) at 0 °C. Et 3 N (0.27 g, 0.36 mL, 2.6 mmol) and acryloyl chloride (0.2 g, 0.17 mL, 2.1 mmol) were added, the solution was warmed at room temperature and stirred for 2h. At the end of the reaction, the mixture was washed with water (40 mL) and the aqueous phase was extracted with CH 2 Cl 2 (3 x 20 mL). The combined organic layers were washed with brine (2 x 30 mL), dried over anhydrous Na 2 SO 4 
Synthesis of N-(2-allyl-4-methylphenyl)-N-(prop-2-ynyl)acrylamide (4h
. Synthesis of N-(2-allyl-4-chlorophenyl)-N-(prop-2-ynyl)acrylamide (4i
Synthesis of N-(2-allyl-4-methoxyphenyl)-N-(prop-2-ynyl)acrylamide (4j
Synthesis of 1-tosyl-3-vinyl-2,5-dihydro-1H-benzo[b]azepine (26b
Synthesis of phenyl(3-vinyl-2,5-dihydro-1H-benzo[b]azepin-1-yl)methanone (26c
Synthesis of (3Z,3'Z)-tert-butyl 3,3'-((E)-ethene-1,2-diyl)bis(2,5-dihydro-1H-benzo[b]azepine-1-carboxylate) (27a
Synthesis of (E)-1,2-bis((Z)-1-benzyl-2,5-dihydro-1H-benzo[b]azepin-3-yl)ethane (27b
Synthesis of 1-benzyl-3-vinyl-2,5-dihydro-1H-benzo[b]azepine (26e).
Compound 4e (0.13 g, 0.5 mmol) was dissolved in toluene (10 mL) at room temperature, under ethylene atmosphere. After bubbling ethylene into the solution for 15 min, catalyst D (0.009 g, 0.014 mmol) was added. The solution was warmed at 70 °C and stirred for 8h. At the end of the reaction, the solvent was removed under reduced pressure and reaction residue was purified by silica gel chromatography (AcOEt:hexane, 1:9) affording the desired product as a yellow oil (64 mg, 0.24 mmol, 49% yield 
Synthesis of tert-butyl 3-vinyl-2,5-dihydro-1H-benzo[b]azepine-1-carboxylate (26f).
Compound 4f (0.09g, 0.33 mmol) was dissolved in toluene (7mL) at room temperature, under ethylene atmosphere. After bubbling ethylene into the solution for 15 min, catalyst D (0.006g, 0.01mmol) was added. The solution was warmed at 70°C and stirred for 8h. At the end of the reaction, the solvent was removed under reduced pressure and reaction residue was purified by silica gel chromatography (AcOEt:hexane, 1:9) affording the desired product as a yellow oil (45.9 mg, 0.17 mmol, 51% yield 
Synthesis of 1-(7-methyl-3-vinyl-2,5-dihydro-1H-benzo[b]azepin-1-yl)prop-2-en-1-one (26h
Synthesis of 1-(7-chloro-3-vinyl-2,5-dihydro-1H-benzo[b]azepin-1-yl)prop-2-en-1-one (26i
Synthesis of 2-ethynylaniline (6).
To a solution of 2-iodoaniline 5 (5.0 g, 22.8 mmol) in THF (40 mL) and Et 3 N (40 mL), PdCl 2 (PPh 3 ) 2 (1.28 g, 1.8 mmol), CuI (0.35 g, 1.8 mmol) and trimethylsilylacetylene (2.6 g, 3.9 mL, 27.4 mmol) were added sequentially, under nitrogen atmosphere. The mixture was stirred at room temperature for 24h, then concentrated under reduced pressure and taken up with AcOEt (40 mL). The solution was washed with water (40 mL) and the aqueous phase was extracted with AcOEt (3 x 20 mL). The combined organic layers were washed with brine (2 x 30 mL), dried over anhydrous Na 2 SO 4 , then concentrated in vacuo. The resulting brown oil was dissolved in THF (40 mL), treated with TBAF (0.72 g, 2.28 mmol) and stirred for 2h at room temperature. The mixture was then concentrated in vacuo and the reaction residue purified by silica gel chromatography (AcOEt:hexane, 3:7) affording the desired product as a brown oil (2.67 g, 22. 8 
Synthesis of N-(but-3-enyl)-2-ethynylaniline (7)
. Substrate 7 was synthesized, following the RP2, from 2-ethynylaniline 6 (1.13 g, 9.6 mmol) and 4-bromobut-1-ene and was isolated (AcOEt:hexane, 1:9, 558. 4 [ 
4] Synthesis of N-(but-3-enyl)-N-(2-ethynylphenyl)-acrylamide (8).
Representative procedure for the N-benzylprop-2-en-1-amines (RP5). Synthesis of N-(2-iodobenzyl)prop-2-en-1-amine (10a).
2-iodo-benzaldehyde 9a (1.5 g, 6.5 mmol) was dissolved in CHCl 3 (15 mL) at room temperature. MgSO 4 (0.92 g, 7.7 mmol) and allylamine (0.44 g, 0.6 mL, 7.7 mmol) were added and the solution was stirred at room temperature for 3h. At the end of the reaction, the mixture was filtered over a Buchner funnel and the solvent was removed under reduced pressure. The resulting yellow oil was dissolved in MeOH (30 mL) at 0 °C, NaBH 3 CN (0.6 g, 8.1 mmol) was added and the reaction was stirred at room temperature overnight. The solution was then diluted with AcOEt (20 mL), washed with water (40 mL) and the aqueous phase was extracted with AcOEt (3 x 20 mL). The combined organic layers were washed with brine (2 x 30 mL), dried over anhydrous Na 2 SO 4 , then concentrated in vacuo. The required product was obtained as a yellow oil and was used without further purification ( 73 (m, 1H), 5.38 -4.97 (m, 2H), 3.90 (s, 2H), 3.28 (dt, J = 6.0, 1.4 Hz, 2H). 13 [7] Synthesis of N-(2-nitrobenzyl)prop-2-en-1-amine (10d). Substrate 10d was synthesized, the following RP5, from 2-nitrobenzaldehyde 9d (982 mg, 6.5 mmol) and was used without further purification (yellow oil, 1 
Synthesis of N-benzylprop-2-en-1-amine (10b
Synthesis of N-(4-nitrobenzyl)prop-2-en-1-amine (10c
Synthesis of N-(4-bromobenzyl)prop-2-en-1-amine (10e
Synthesis of N-allyl-N-(2-iodobenzyl)acrylamide (11a
Synthesis of N-allyl-N-benzylacrylamide (11b
Synthesis of N-allyl-N-(2-nitrobenzyl)acrylamide (11d).
Substrate 11d was synthesized from compound 10d (346 mg, 1.8 mmol) and acryloyl chloride, following the RP3 and was isolated 
Synthesis of N-allyl-N-(4-bromobenzyl)acrylamide (11e).
Substrate 11e was synthesized from compound 10e (405 mg, 1.8 mmol) and acryloyl chloride, following the RP3 and was isolated (AcOEt:hexane, 3:7, 251 mg, 0.9 mmol, 50% yield) as a colorless oil. IR (neat) (12) . To a solution of compound 11a (1.0 g, 3.1 mmol) in Et 3 N (30 mL), PdCl 2 (PPh 3 ) 2 (0.05 g, 0.8 mmol), CuI (0.02 g, 0.8 mmol) and trimethylsilylacetylene (0.4 g, 0.5 mL, 3.7 mmol) were added sequentially, under nitrogen atmosphere. The mixture was stirred at room temperature for 24h, then concentrated under reduced pressure and taken up with AcOEt (40 mL). The solution was washed with water (40 mL) and the aqueous phase was extracted with AcOEt (3 x 20 mL). The combined organic layers were washed with brine (2 x 30 mL), dried over anhydrous Na 2 SO 4 , then concentrated in vacuo. The resulting brown oil was dissolved 14 in THF (40 mL), treated with TBAF (0.08 g, 0.31 mmol) and stirred for 2h at room temperature. The mixture was then rotary evaporated and the reaction residue purified by silica gel chromatography (AcOEt:hexane, 3:7) affording the desired product as a yellow oil (337 mg, 1.5 mmol, 49% yield). IR Synthesis of (3aR*,3bS*,12aS*) -6-acryloyl-3b,4,5,6,12,12a-hexahydrobenzo[6,7] azepino [4,5-e] isoindole-1,3(2H,3aH)-dione (31) . Compound 28 (0.037 g, 0.16 mmol) was dissolved in toluene (5 mL) under nitrogen atmosphere. Maleimide (0.031 g, 0.32 mmol) was added and the solution was stirred at reflux for 4h. At the end of the reaction, the solvent was removed in vacuo. The resulting residue was purified by silica gel chromatography (AcOEt) affording the desired product as a white solid (30.7 mg, 0.09 mmol, 58% yield 
Synthesis of N-allyl-N-(2-ethynylbenzyl)acrylamide
Synthesis of 4-nitro-1-(5-vinyl-2,3-dihydro-1H-benzo[b]azepin-1-yl)butan-1-one (32)
. Nitromethane (0.04 g, 0.035 mL, 0.65 mmol) was dissolved in DMF (2 mL), at 0 °C under nitrogen atmosphere. NaH (60% dispersion in mineral oil) (0.003 g, 0.65 mmol) was added slowly and the mixture stirred for 10 minutes. Compound 28 (0.03 g, 0.13 mmol) was added, the solution was warmed at room temperature and stirred for an additional 2h. At the end of the reaction, the solvent was removed in vacuo. The resulting residue was purified by silica gel chromatography (AcOEt:hexane, 3:7) affording the desired product as a brown oil (16.4 . The spectral data for this compound correspond to previously reported data. [9] Synthesis of N-allyl-N-(4-iodophenyl)acrylamide (14b). Substrate 14b was synthesized from Nallyl-4-iodoaniline 13b [10] 
Synthesis of 1-(2-iodobenzyl)-1H-pyrrol-2(5H)-one (33a
Synthesis of 1-(4-nitrobenzyl)-1H-pyrrol-2(5H)-one (33c
Synthesis of 1-(2-nitrobenzyl)-1H-pyrrol-2(5H)-one (33d
Synthesis of N-allyl-N-(4-methoxyphenyl)acrylamide (14c).
Substrate 14c was synthesized from Nallyl-4-methoxyaniline 13c [3] (293. [9] Synthesis of N-allyl-N-(3-bromophenyl)acrylamide (14d). Substrate 14d was synthesized from Nallyl-3-bromoaniline 13d [10] [11] [11] 
Synthesis of 1-(3-bromophenyl)-1H-pyrrol-2(5H)-one (34d
Synthesis of N-(but-3-enyl)-N-(4-iodophenyl)acrylamide (16e
Synthesis of 1-(2-iodophenyl)-5,6-dihydropyridin-2(1H)-one (35d
20
Synthesis of 1-(4-iodophenyl)-5,6-dihydropyridin-2(1H)-one (35e
